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Unit Focus

In this unit, students will formulate an answer to the question, "How do atomic and molecular interactions explain the properties of matter that
we see and feel?" by building understanding of what occurs at the atomic and molecular scale. Students will learn about the structure and
properties of matter and chemical reactions. Students will be able to apply understanding that pure substances have characteristic physical
and chemical properties and are made from a single type of atom or molecule. They will be able to provide molecular level accounts to explain
that chemical reactions involve regrouping of atoms to form new substances and that atoms rearrange during chemical reactions. Summative
assessments may include application problems, experimental designs, laboratory practices, data analyses, models, and position statements.
These may be in the form of stand-alone tasks or as part of quizzes, tests, labs, or other assignments. Primary instructional materials may
include supplemental print and online resources and related laboratory equipment and materials.

Stage 1: Desired Results - Key Understandings
Established Goals Transfer

Next Generation Science Standards (DCI)
Science: 8

Each pure substance has characteristic
physical and chemical properties (for any
bulk quantity under given conditions)
that can be used to identify it. PS1.6.A2
Gases and liquids are made of molecules
or inert atoms that are moving about
relative to each other. PS1.6.A3
In a liquid, the molecules are constantly
in contact with others; in a gas, they are

T1 (T3) Collect, analyze, and evaluate the quality of evidence in relation to a question.
T2 (T5) Communicate scientific information clearly, thoroughly, and accurately.
T3 (T2) Design an investigation or model using appropriate scientific tools, resources, and
methods.
T4 (T4) Develop a valid scientific conclusion, assess its validity and limitations, and
determine future course of actions to inspire further questions.
T5 (T1) Integrate knowledge from a variety of disciplines and apply it to new situations to
make sense of information, formulate insightful questions, and/or solve problems.
T6 (T6) Use mathematics to represent physical variables and their relationships, to make
quantitative predictions, and to solve problems.

Meaning
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widely spaced except when they happen
to collide. In a solid, atoms are closely
spaced and may vibrate in position but
do not change relative locations.
PS1.6.A4
Solids may be formed from molecules, or
they may be extended structures with
repeating subunits (e.g., crystals).
PS1.6.A5
Some chemical reactions release energy,
others store energy. PS1.6.B3
Substances are made from different
types of atoms, which combine with one
another in various ways. Atoms form
molecules that range in size from two to
thousands of atoms. PS1.6.A1
Substances react chemically in
characteristic ways. In a chemical
process, the atoms that make up the
original substances are regrouped into
different molecules, and these new
substances have different properties
from those of the reactants. PS1.6.B1
The chemical reaction by which plants
produce complex food molecules
(sugars) requires an energy input (i.e.,
from sunlight) to occur. In this reaction,
carbon dioxide and water combine to
form carbon-based organic molecules
and release oxygen. PS3.6.D1
The total number of each type of atom is
conserved, and thus the mass does not
change. PS1.6.B2

Science: 11

Attraction and repulsion between electric
charges at the atomic scale explain the
structure, properties, and
transformations of matter, as well as the
contact forces between material objects.
PS2.9.B1

Understandings Essential Questions

U1 (U402) Physical Sciences: Structures &
Properties of Matter: Atoms combine in
predictable ways to form molecules which
have characteristic physical and chemical
properties.
U2 (U400) Each pure substance has
characteristic physical and chemical
properties that can be used to identify it.
U3 (U404) The organization of elements in
the periodic table based on atomic structure
facilitates predictions about their
characteristics.
U4 (U405) Atoms are comprised of subatomic
particles held together by fundamental forces
and their quantity and arrangement
determines the atoms properties, identity,
and behavior.
U5 (U408) Matter is made up of small
particles called atoms that combine to make
everything in our universe.

Q1

(6-12) What is matter made of?

Q2

(6-12) What determines an element's
identity?

Q3

(6-12) What effects do neutrons and
electrons have on an atom?

Q4

(6-12) How do “boxes” on the periodic table
of elements communicate relevant
information about elements?

Q5

(6-12) How is the Periodic Table of the
Elements organized?

Q6 (Q403) What is it about how atoms and
molecules are arranged, connected, and/or
moving that explains the properties and/or
states of the matter that we see and feel?
Q7 (Q401) How can properties be used to
identify and classify substances?
Q8 (Q408) How does understanding the
organization of the periodic table allow
scientists to make predictions?
Q9 (Q409) How does the quantity and
arrangement of subatomic particles in an
atom determine properties, identity, and
behavior?
Q10 (Q404) What happens to substances
when they react?
Q11 (Q411) How do we predict and explain
why specific substances react, what they will
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Conservation of energy means that the
total change of energy in any system is
always equal to the total energy
transferred into or out of the system.
PS3.9.B1
Each atom has a charged substructure
consisting of a nucleus, which is made of
protons and neutrons, surrounded by
electrons. PS1.9.A1
Energy cannot be created or destroyed,
but it can be transported from one place
to another and transferred between
systems. PS3.9.B2
The fact that atoms are conserved,
together with knowledge of the chemical
properties of the elements involved, can
be used to describe and predict chemical
reactions. PS1.9.B3
The periodic table orders elements
horizontally by the number of protons in
the atom''s nucleus and places those
with similar chemical properties in
columns. The repeating patterns of this
table reflect patterns of outer electron
states. PS1.9.A3
The structure and interactions of matter
at the bulk scale are determined by
electrical forces within and between
atoms. PS1.9.A2

form, and how much product will result?
Q12 (Q451) What does energy look and feel
like?
Q13 (Q453) How does energy convert to
work or other forms of energy?
Q14 (Q456) How quickly does an object
consume or produce energy?
Q15 (Q459) Why do changes occur to
systems without intervention?
Q16 (Q308) How do the processes of
photosynthesis and cellular respiration
provide for the energy demands of living
organisms?

Acquisition of Knowledge and Skill

Knowledge Skills

S1

Identify the structure of atoms and use the
identified structure to determine the atom's
identity, properties, and behavior

S2

Identify the structure of molecules

S3

Differentiate between atoms

S4

Determine an element's identity

S5

Use the periodic table to predict
characteristic trends and construct atomic
models of any given element

S6

Build models of molecules
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S7

Balance chemical equations

S8

Write chemical formulas

S9

Identify and differentiate chemical reactions

S10

Understand that matter is conserved during
chemical reactions

S11

Understand how the atomic and molecular
structures and interactions affect what we
observe on the macroscopic scale

S12

Identify the different types of bonds and their
characteristics

S13

Classify and differentiate elements, atoms,
molecules, and compounds

S14

Use properties of matter to classify, identify,
and describe pure substances

S15

Predict how atoms will combine

S16

Understand that the properties of the
reactants will be different from the new
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substance(s) that is/are formed after a
chemical reaction
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